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(57) [g#j] 

[ ] *-* fcttMfc© - F • ^ A > ( 1 

2) 3WSH3tifcg*fia»«B!fi: (GMR) ^KSB» ( 1 

i ) vn-t^, mM^isz'^ - r^-fex • y-tu (mr 

AM) *JU«Jft*tt«-r5. 9- F«» (13, 14) 

tc<fcr>r**-ra»»^GMR«j«ffl^ (1 1) tcfct* 
■cm* 9 9 c: ice j: o , ±f* <b uroffiil^S^tbW 

§R#<1 1 ) CcaaSH*4C<!:CCj:9. St*©MRAM 




1 

innOMl 3 ffi^7>^A • TiP ^7. • -rf^ij (10) 

wnjws^y • H2ju«igr*r?r : aattttas^ ( i 

1 ) ; *5<fctfW«aW»(0— *flU©±CC» 1 ttPSB ( 1 2 
a ) , HfrgaS5»©ffi^W©±«:^2«lSI5 (12b), 

<taWB«»«cjfl»*Eittn'r*«»^-/ h ( i 2 c) £ 
w-riWtt (i 2) ;^^ci^?iif^^^u 

• -te;l4j££ (10). 

[»«3I2 ] BjBBfifti4f*gB» (11) (D»[nJffliJ<DSuiB2g 

t* ( i 2 > ttiBKEBsti. menttftSA ( i i ) ^ 
tfc<b*«F«i-rs n«3i 1 1 m <ovm ^ > # a • 7 * 

-fcx ■ y^ycctew^y^e • -fe;Mft$g (10). 
[ MERE 3 J WiBSBEJR***® (4 1. 4 3) fciCfW 
K«ttf*aB» (11) B«:#ASnfcR«ftB (4 2, 
4 4) «K^trC^«4»tt^T«n«a2tBtt<DBU!l 

(10). 

[I»*314 ] »«7>^A * T * y-*y«:*$W* 

• -fe;l/«fi ( 6 0) X$>-oX : 

»sR***a (6i); mmmm*p^&<D--%\mcm 

1W8B. ttBSB^**«©«*«K«l2W» t *$J:CX 
Saft^W h£WiT£2g{* (12); fc<fcOTSEMBKII* 
*SCc»»Wtce^snyt«tt#tt!BSB» (11) :** 

' -feil/flHS (6 0). 

[flMtas J • r • -**y s 

a • y^x • s^vmmztizmR (8 i ) 
tzfam ; Mtesffi (si) ±i,cm 1 aw*« < 8 o ) £ 
»RiE-r4Sw ; * i mmfcm (83) zmm-tzms ; 

BulB^ l (80) ±*£MT*<fc 5 0c5H14f*aJ^ 

(84) *}BlST&J9M ; HWES1S (81). BUSB»tt 

(84), tecterttEJB 1 «f*ffi (80)l(c 4 
RSfM (85) «r*ar 4®B : gSSERSttn ( 8 
5) fulB^l2gi« (8 0) &«jHf*'W 

T • (8 6) feJBJGSfsaB; Sulfi^Vr • *- 

JK86) K*^K*3fc»r&fMS ; feiWBUBR* 
f*H (8 5)±(C V «SfSB«#<!:*«WCcft«Snfca2 
5»(tll(8 7) *»6«ac£%»*£ 

[0 00 1 ] 

^•fe* ■ ^*y k*ji«7>?a • r^-fe^ • *y • 

^^JS!n^ J Ey* : ?-©aJ»K:*5C»rH--9- FUSE 
[0 00 2 ] 

[fie*<oa«] fia«3>^A • • >*y (mr 



(2) «fBB¥ 1 0- 1 1 6 4 8 9 

2 

am) tt^aatty^ey-c*?). »#fttc, 

cb LTOIE^SflJgCi (GMR:qiant maqnetoresistiv 
e)»»«S». -te>X *5cfcO*7- F • 5W>£ 

MRAMtt, GMRglJ^tCfel^-Cffia^^ F;U^" 
|fil«:ffll»r>*yttttftEttl/, GMR^fflC^T^ 
^y<DSE^>l±Sb^7^. GMRftRrtOia^^hJl/ 
tt, ^Xl/^JI/F £9**ttttWtfGMRM8ft 

ro j iufii, myjcojjfazmm r 1 j <t uts 

MM tCKIl $ JlfcttS tt , GMRnfrfrCC S^iJ CC^Sfe 2 tl 

tj:Z><DX\ GMR^KCCfcWSfflSi^* h ^KD^ftOtB 

20 [0 00 3 ] 

[*?83&siBi*UJ:5<tr4SBBl F * -5 ft 
SIKHC, ©£JMB"C* "3 . GMR«BJ«<0±ffi*/c« 
Tffi OcfB^ S ft £ . GMR ttStffi^CC l> X «3««:X* 
itSK©MRAMrttl OmAJ:0K^l 

fl, COCt3&«MRAM*8!W«HS©fflift©fc«>©« 

[0004] L/^ot, FmwL<D&m*m^tcJ 

[0 00 5 3 

• r^-fex • ^*y«c*5 

#<h. zlf* (7- F • <t*a*. s»<*w, 

»W»©fl6*«Jtc*2«ifflJ, *iJ:tfGMR««»»^© 
«»*afflUT«W*ea&T*tttt^-f F (connecting 
40 biqht)^W-T5 0 S/c, «fl:iGMR«R»»iS:»lll 

[0 0 0 6 ] 

[»IB<Z>j!tt<Z)»«l ID 1 tt, **l8CCcfc-5-rf* y • -te 
;u»S*7SrfflKJifcfc«taHr*S. ^*y • -fe;H«JS 
1 0«, fia«»Jt»»l 1 , «f*cEA«««K (GM 
R) *K^e>te&aft»l 1, aecXtCHWBl 2 a, 1 2 
bfccfc^W F (bight) 1 2c*Wt&7- K • > 
1 y*y • -b;l/«j6l 0«. R*f*^Htci 

50 GMR*KBB»1 ltt, -^^iU*tetttt*fe«=i^^ 



- • 



3 

Cu©<fc5tt*aai4*it>lH««:j:r>r»IBS*ir 

5/im. »0. 25/ini, ^Ltil^M 0 0 

[0 0 0 7] GMRM^ 1 1 tC^£*lT t^«»<Z) 

fctt. 9- Fl^J;^t>7lS^^L, 7-F- 
1 2fc<fc£>*-te>;* * ^> (H^-T) ftsm-t 

T^o ill5, 1 6B, GMR«5KSP» 1 1 ftlcfcl* 

»*;l/«cfcl^S8H»J;Ofc«a2flS9SJK3&«ie< ftS. G 
MRiBj»SU»l Kc^BttSBWOSSK^H— r*Stt6 
K % GMR^KSB^l irWtt«©R*fflU*j"<fcCF»# 
i^fclrSOiC. ^*R»]CDy- K«aKcJt«LT, * 

isi i <fcw-#jwH»*«rr*a»»tt t wic-r&ia 1 <om 

■T-ira— *C*S. ^^>J • -fe;M#ig2 Ott* i£— <DGM 
R«»S»1 lSHtc F • ^-f >1 2#* 

i8tlt^8C<!:«:»«i«. y*y • -fe;M«3S2 0 

7- F«»*s»n5 9- F • v A > 1 2 0«« fifteen 
KJtfc0«-&. Ltc^^X, y^e y • -fe;l/«® 2 0 »«flfi 
F * 1 2*8Sti*««ft. teie/m^ffi 
»*6*&Tc<fc#r£*. cn«, GMRa»«Hcc 

7- K • 2te,£c>V^:y • -te;H 1 

[0 00 9]§3(J 4 MCDGMRtl^^t^I 

y*y • 4zJU«iS3 0tt1fi»OGMRiBj»SP»l la, 
lib, 1 1 cWt>'l ld^l. Cn6iffl2^ 

LtckcDtm— x*fo<o % cn6^-fiit7-F-7^ 

>1 2^§^nt0^ o y*>; ••te;M»i&3 0W:, R 

S3tt, Rl— ffi±CCKB3tlfca8iOGMR«JJt 
SS» 1 latclil/1 1 d*^***, 7 — F • > 1 2 

tt»»tt©GMR«j»as»jaHK:*iHibrfc<kc» 0 7~ 

F • ^> 1 2rt£ifift£7- FS&£6t«fcr>T»£T<5 



* 

(3) 1 0 - 1 1 6 4 8 9 

4 

UI<4^, Ufc#^"C % y-t U • -fe;M}fjg3 0te7 

1 a&l>b 1 1 dPJtC7- F • 1 2CDgd:^<D 

8tt*y>a<ttSfc«>, y*y • -feJH*iS3 0<DMiB# 
— JI&g<bfr& 0 Mfc. 7-F • ^^>1 2©gitsaa 

[ 0 0 1 0 ] H4tt. Kmai^SCflux concentrator) 

• -bJTO4 0^ JHffltt7- F • > 1 2*5«H3 
ft/cGMR»ifatf>l 1 JbCC. KW*JH4 2. 4 4 (CJ: 
oT»BI§tl/c2o(Daa*l**g4 1 . 4 3Ht^ 0 
111*1^4 1 , 4 3tt, '*-—?vJ<D<i:>?tj;m>mM 

w-r z> imi&T&f&z nr c ^ 0 7-F-7>f>i 

2fcfctta?-K*»ccj:oT»£*ft*s»M:, il* 

S41, 4 3(Dm«$©/c^C % GMRW^l 

*, Jgte 9 - Kttttfc <tCX«ftrB»*Jfi«r * C £ Kft 
20 £ 0 *£C>te, SI1W4 1, 4 3tt. 7-F-5-Y 
>1 2<D— «£L/"C»J5ltO'CfeJ:<, -ecD*iS»EI2<b 

[ooi i]H5it a***s*wrsffi©y^y - 

H2;U*7^T(8B5}ifcAc^tftHTr*^ B y^»J '-t-JHf3t5 
Ott, • 7-f>l 2^IsI$n/cS^G 

MR^HSIJ^l laftl»Ul 1 dJb^C, R«f*Jg5 2. 
5 4«C<fcr>T»BtSnfc2 0CD»««*S5 1, 53^: 

30 ^^^15 1, 5 3», 9- K^JI©±ffi±CCiBL/, cn 

«KW«GMR«fl(aB»l 1 a6C»Ll 1 dtcfeC^ 
fiBa**S©«CC»«JSJ:0fe, GMRW^l la^ 

M^c. y^y • *>)i>ffi]&$ H3{c*$^-5«js<bisj 
40 ti, GMR^StS^l 1 a ^1^1/ 1 1 dfa<D9- F • -5 
^> 1 2CDSil^[^CDgM^^t^r, y-t'J • 

HSC<t*«r*S. IM*fi5 1 ( 53 

tt, 7- F • ^-f>l 2(D— »iLT»J5RUrfcJ:< . 
^■0«ig«B3 4H«r*S. 

[0012]H6tt. ^-K-^^^iiSn/cf- 

»»H"C**. y^y • -feji/fltige ott, 7-f-^^ 

50 HBIJ^l 1 t*m?Z> 0 GMRa»«»l Itt. fismm 



• * 



5 

r, b»»*S6 i<DW*ia*ciB«snrc**. m&m 

ipS6 l*JcfcCXGMR«9»«P»l 1« % BSfiMSRT'S 

6 i MW^-vp-r^^, 9- k • 7>r> 
i 2£ift*i&'7- Fli£«:j;orsil-^IMf<D* 

>i 23^**86 lmmicmmztxzct&mtL. 

m&<Dmu$Ucte^X . 7-F • 2 ^GMRft 

J&^t, y^r'J 'i2;H»jg6 0«. KJgrt*GMR*BMIg|J 

[00l3]B7li, 7- F • ^>##0S*afc1WR 

flfc^jSttRHT**. • -teJU«JS7 Ott, 7-F- 

2##l]3ftfcaft®ttXfli4i86 la^l 
6ldi, «»©GMR*BJjtS5# I la^l^ll ldi 

zm?z> 0 mmmtp^e i a^i^6 i cj^grm 
^maa i la^^ui i d«. ««»«jji-ca*>nr 20 

SltfM laftl^l 1 d«. ^tl^tl. m<P%s8 1 att 

1^61 domtmsmitffimztix^z. m<pme 1 a 

&(r>06 1d«* 7- F • 7>f> 1 2£Sfcn&7- Km 
<b. ttfttt* GMRW^l 1 a 1 dicffltf 

-fe>x ■ ^> (isi^-r) w:<fcoTjgs§ttfc 
GMRtS^l 1 afrt>Ll 1 d© 1 oCcfe^^tRSS 
££#2-t±£ 0 7-FS»(v»rd field)fc<fctf-te>*fi& 
*§(sense field) <D|fl*<£>^T\ #3B*SM3li'£C <!: 30 

2^[pi^n/c^cD5H^^6 laftliieid. 
fcd;a«fj*^6 1 a^L6 1 d©a»lfflco , 7- K 

[0014] #CC, ±iti©MRAM-fe;H8^(DSSJ§7*D 
rf^ MSStt^'J 3>?&&. *>y 3>S1g8 i±tcx® 

itfv*^ (s i o, ) */c«s^> i ;=»> (s i 3 n 

< ) *J8S*S-i*4. 5Wc, T^sx^a (A 1 ) , m 
(Cu) , $fcl«-<D££ (A 1,., Cu, ) 
£>^*f > (W) C!>Tffi'J7- K • 5^>8 0£*ifli 

u j|8 2±r^-^>^*f7 ffc^aaj 

fi»B (CV D) CC^T, Jf 8 2fc<fcD r Fffi'J7- F • 5 

-f > 8 0 ±CCB«*JH 8 3 ffi(0S^^ h C ti 50 



mrn^ io-i 16489 

6 

[0 0 1 5 ] 09£#figT££, ISmttJi 8 3 Jb6C*Jt> 
Tffl'J7-F • 7^>8 0*«ttoTGMR*H«# 
8 4*»flEr4. GMRajlB»8 4tt, *rC 7 *U> 

&U*-v^y?l i C&^XBi&?Z>. GMR4&S?gp#8 4 
*JBttLfcflL CVDtC<tot»l»18 5t*au. 
TH-7- F • 7^>8 0*J<fcCXGMR««»»8 4*« 

{ o o i 6 ] m i o *»jH-rs £ . tim? - k ^ a > 
8 occ}g^4T^>^>^^ h • (j/cttAvr) 8 

ISffitcjcg. Tffi'j7- K • ^-Y>8 0 SETSitt^riPjeca 
F • *-;U8 6£x 7f>^tl)o C©x 

y;U$x^A(Al), ^dJl(Cu) ^cl-J^ 
^, *SCHJ^>^Xt*> (W) ^a^mtt#Jl^r^ 

fflij7- F • 7>f>80 ^ ^ ^ • ay $2 h*J& 

[0 0 1 7 ] HI 1 B**Jl8 5*5j:af 

n>j?^ F • ^-;U8 6±CC±fflfl7- F ■ ^-Y>8 7^: 
Mt^o ±WJ9 - K'7-f>87«, T*9- F • ^ 
^>8 0 i(5j-^H^f^b. ^*^-x>^^ 
ay 2? F • ^-^8 6^«U/c^Iit- ^ 
>^-3>^nWt^)C^J:ot > TfPJJ^-F 

■7-f>80#, a>*d?h • *-;U8 X 

f • 7-f >87 tmmtmmzinh. 

[0018] fel±, JftSaWttMRAM-feJUtaoKJfi^' 

•feju«jg«. Tffjj^-K • ^-y>8 o*itai-r*R 

<fctf±M?-F • ^^>8 7**aL/c«K: 1 e^*^ 

ntua. 



• 



(5) 



[116 ] *%WcJ;&, 7-F • 7-/ >*s«HStifc* 
[B8] **93*»*i&^cy*U • 

Ho 

[19] *»!8*«*^/cy*U • -feJl/«iS*»ifi-r 

Ho 

[BIO] &ftW*mfrihMcS*:V • -b;l/«iS«:SS 



[ill] ^SK^ffl^ii^cy^'J • H2;l/«£«:Hji 

ts^afcwsii < 03^©ai«xa**"riaiKffl^:» 
aia. 

io y-=eu • -fe^** 

i i wsmmm 

12 »7 — F * 4> 
12a. 12b 



10 



20 



«H¥ 10-1 16489 
8 

1 2 c F 

20 y-ty • -feji/«jfi 

3 0 y^fc'J • -te;UfllS 

11a, lib, 11c GMR4»JIBB# 

4 0 y -t»J • -feJH#i§ 

4 1,43 atlft*^ 

42, 4 4 mmwm 

5 0 y^'J • -teJMjfcg 
5 1.53 

5 2. 5 4 ffi«f*JI 

6 0 y 'j • -fe;MjKg 
6 1 »Kft<fis 

70 • -fejuts^a 

1 la-l Id GMRilW 
6 1a-61d »^Sl*S 
8 0 Tffl'J 9 — F • 
8 1 ^'J3 
8 2 Ji 

8 3 mmwm 

8 4 GMReBmSPfl- 

8 5 mm&m 

8 6 r3>£^ h . 
8 7 ±ffl«7- F • 
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[16] 



